--RD29A expression dynamics under single NaCl, single ABA, and combined NaCl and ABA treatment at equal strength without circadian effect removed. 
--RD29A expression dynamics under combined NaCl and ABA treatment at unequal strength without circadian effect removed Table S1 : Comparison of normalised RD29A expression level between 3 and 5 hours of NaCl and ABA treatment (two--sample t test) Table S2 -Parameter values Figure  S1 --RD29A expression dynamics under single NaCl, single ABA, and combined NaCl and ABA treatment at equal strength without circadian effect removed. RD29A expression fold changes at different durations of treatment were measured from the samples containing a) only H2O (control), b) only NaCl (300mM NaCl or 150mM NaCl), c) only ABA (100μM ABA or 50μM ABA), and d) combination of the two inputs either at full--strength or half--strength (300mM NaCl & 100μM ABA or 150mM NaCl & 100μM ABA). The time course profiles induced by single NaCl and ABA indicate that there is distinct change in RD29A expression between 9 and 10 Zeitgeber time (2--3 hours after initial treatment). Before stress input ( = = , ≤ ), the system is assumed to be at steady state ( = = * = * = ). Some parameters are fixed based upon the literature (as discussed in the main text) and the steady--state solutions before exposure to stress ( ≤ ) can be determined as follows:
After exposure to stress ( > 0) we solve our ordinary differential equations by first rewriting in the form
, with i = 1, 2 representing DREB2 and AREB pathway, respectively, where
Noting that Θ ! and ! are constant over our defined time windows, the solutions are
, where the eigenvalues of the system are
Note that the value of Θ ! , Δ ! and ! can change between the defined time windows T if the associated parameters are affected by cross--input modulation, as the affected parameter ! is replaced by either ( ! ) or ( ! ).
• Fixing a parameter based on steady--state assumption The assumption that the system is at steady state before introduction of stress enables further reduction of parameter space. From the assumption that the system is at steady state before treatment, ≤ 0 = ! * ( ≤ 0) = 1. The steady--state solution for ! * at ≤ 0 can be expressed in terms of model parameters by setting ! * = 0, which leads to
Rearranging above enables determination of a parameter in terms of other parameters, thus fixing the value of the chosen parameter. Here, we fix ! in terms of ! , !! , !! and ! : The length of time delay is fixed ( = 2.5 ℎ) based upon the observations from our experimental data that the abrupt increases in transcript abundance occur between 2 to 3 hours of stress treatment. The natural degradation rates of both DREB2 and AREB proteins are fixed ( ! = ! = 0.02 ℎ !! ) according to the proteome--wide in vitro measurements of yeast proteins (Pratt et al., 2002) . Due to absence of basal DREB2 gene expression in unstressed conditions (Liu et al., 1998) , the basal production rate of DREB2 protein is assumed to be negligible ( ! = 0 ℎ !! ). Because overexpression of DREB2 gene without stress cue does not lead to expression of the DREB2 target genes at downstream (Sakuma et al., 2006) , the basal post--translational activation rate of DREB2 is also assumed to be negligible ( !! = 0 ℎ !! ).
• Estimated parameters (4 s.f.) All parameters in the table below are in the unit of ℎ !! . Model type 
